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Description
Technical Field
[0001] The present invention relates to a water heater and a water heating system.
Background Art

[0002] Nowadays, a hot-water storage type water heater equipped with a hot water tank is becoming more prevalent.
This water heater is a type of water heater that stores pre-heated water in a hot-water tank and uses the hot water.
[0003] A water heater of this type usually performs a water-heating operation during a late-night time period during
which the electricity rate is inexpensive. Therefore, when, for example, water heaters become widely prevalent in con-
dominiums with collective high-voltage power reception service and in smart-towns promoting the use of renewable
energy, the water heaters begin operation together late at night inadvertently causing peak power to arise during the
late-night time period. When this peak power arises, this could cause the electricity rate to soar even during the late-
night time period when the electricity rate is supposed to be inexpensive. In such a case, this could impede further market
penetration of the water heater due to the diminished operational cost advantage of the water heater.

[0004] As a recent technology that suppresses such kind of peak power from arising, Patent Literature 1 or Patent
Literature 2, for example, discloses a technique of performing peak-shifting by postponing the start of operation (water-
heating operation) of a water heater to a more appropriate time after a start time of a late-night time period.

Citation List
Patent Literature
[0005]
Patent Literature 1: Unexamined Japanese Patent Application Kokai Publication No. 2014-240711
Patent Literature 2: JP 2013 064602 A
Patent Literature 3: JP 2014 137200 A
Patent literature 4: JP 2014 126351 A
Summary of Invention
Technical Problem

[0006] However, even if a technique such as that disclosed in Patent Literature 1 is employed, peak power will still
arise during the late-night hours when the number of water heaters in use increases somewhat. In other words, even
though the peak-shift technique in Patent Literature 1 can suppress peak power from arising around the start time of
the late-night time period, peak power still arises once enough water heaters begin operation thereafter.

[0007] Conceivably, peak power could be suppressed from arising by collectively controlling operation of water heaters
on a per-condominium or per-region basis. However, even these options could be problematic in that constant control
of each of the water heaters would become necessary and control details could get complicated. Therefore, there is a
demand for a technique that could appropriately suppress peak power from arising, with a simplified and convenient
structure.

[0008] In order to solve the aforementioned issues, an objective of the present invention is to provide a water heater
and a water heating system that can appropriately suppress peak power from arising, with a simplified and convenient
structure.

Solution to Problem

[0009] In order to attain the aforementioned objective, a hot-water storage type water heater according to the present
disclosure includes control means for alternately switching between a first operation and a second operation to heat
water in accordance with an operation pattern of a plurality of operation patterns, the operation pattern being determined
by a predetermined value, the first operation operating at a high capacity, the second operation operating at a capacity
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lower than that of the first operation.
Advantageous Effects of Invention

[0010] According to the present disclosure, the water heater autonomously performs a water-heating operation alter-
nately switching between a first operation (normal operation, for example) and a second operation (suppressed operation,
for example). When doing so, the water heater determines, for example, an operation pattern from pattern A and pattern
B in accordance with whether the serial number is an even serial number or an odd serial number. Therefore, even
when, for example, water heaters become prevalent in a condominium or region, operation patterns are assigned in a
substantially equal manner among the numerous water heaters and executed accordingly, and overall the peak power
can be suppressed from arising. As a result, peak power can be appropriately suppressed from arising, with a simplified
and convenient structure.

Brief Description of Drawings
[0011]

FIG. 1 is a block diagram illustrating an example configuration of a water heater according to Embodiment 1 of the
present disclosure;

FIG. 2 is a block diagram illustrating an example configuration of a control board;

FIG. 3 is a diagram demonstrating two types of pattern information;

FIG. 4 is a diagram demonstrating an accumulation of an amount of heat;

FIG. 5 is a diagram demonstrating an operation plan following two types of operation patterns;

FIG. 6 is a flowchart illustrating an example of water-heating operation processing;

FIG. 7 is a flowchart illustrating details of start-time determination processing;

FIG. 8 is a diagram demonstrating an operation plan following four types of operation patterns;

FIG. 9 is a flowchart illustrating an example of pattern-specific operation processing;

FIG. 10 is a block diagram illustrating an example of a schematic configuration of a water heating system according
to Embodiment 2 of the present disclosure; and

FIG. 11 is an example demonstrating an operation plan following a determined operation pattern.

[0012] Hereinafter, embodiments of the present disclosure are described in detail with reference to the drawings.
Embodiment 1

[0013] FIG. 1 is a block diagram illustrating an example configuration of a water heater 1 according to Embodiment 1
of the present disclosure. The water heater 1 is a hot-water storage type water heater that includes a heat pump unit
10, a tank unit 20, and a remote controller 30.

[0014] As described further below, the water heater 1 autonomously performs a water-heating operation while alter-
nately switching between high capacity (a first operation, more specifically a normal operation described further below)
and a low capacity (a second operation, more specifically a suppressed operation described further below) each unit
time. Also, multiple operation patterns for switching between the high capacity and the low capacity are defined. The
water heater 1 determines one operation pattern in accordance with whether the pre-set number (for example, a serial
number described further below) is even or odd, and performs a water-heating operation. Therefore, even when there
are numerous water heaters 1 (water heaters 1a, 1b, ...) because, for example, the water heaters 1 become prevalent
in a region or a condominium with collective high-voltage power reception service, operation patterns are assigned in a
substantially equal manner among the numerous water heaters 1 and executed accordingly, and therefore overall the
peak power can be suppressed from arising.

[0015] The heat pump unit 10 is a heat pump that uses refrigerant such as CO2 or a hydrofluorocarbon (HFC). The
heat pump unit 10 includes a compressor 11, a water-refrigerant heat exchanger 12, an expansion valve 13, an air heat
exchanger 14, and a blower device 15. The compressor 11, the water-refrigerant heat exchanger 12, the expansion
valve 13, and the air heat exchanger 14 are connected in a loop shape by piping and together form a refrigeration cycle
circuit (refrigerant circuit) for circulating refrigerant.

[0016] The compressor 11 raises the temperature and pressure by compressing the refrigerant. The compressor 11
includes an inverter circuit that can change a capacity (feed-out amount per unit) in accordance with a drive frequency.
[0017] The water-refrigerant heat exchanger 12 is a heating source for heating municipal tap water until the water
temperature elevates to a target water-heating temperature (hot water storage temperature). The water-refrigerant heat
exchanger 12 is a plate-type or a double-pipe type heat exchanger that performs heat exchange between refrigerant
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and water (low temperature water). Through heat exchange in the water-refrigerant heat exchanger 12, heat dissipates
from the refrigerant causing the temperature to decrease and the water absorbs heat causing the temperature to rise.
[0018] The expansion valve 13 allows expansion of the refrigerant causing the pressure and temperature to rise.
[0019] The air heat exchanger 14 performs heat-exchange between the refrigerant and outside air blown in by the
blower device 15. Through heat-exchange by the air heat exchanger 14, the refrigerant absorbs heat causing the
temperature of the refrigerant to rise, and heat from the outside air is released causing and the temperature of the
refrigerant to decrease.

[0020] The blower device 15 blows outside air to the air heat exchanger 14.

[0021] Also, the heat pump unit 10 includes a non-illustrated temperature sensor for measuring the outside air tem-
perature for example.

[0022] Such a heat pump unit 10 has a heating capacity that is proportional to power consumption, and this capacity
is mainly controlled by controlling the frequency of the compressor 11. For example, a suppressed operation can be
performed that suppress heating capacity and power consumption by suppressing the frequency of the compressor 11
to no greater than a certain frequency.

[0023] The tank unit 20 includes a hot water tank 21, a water pump 22, a control board 23, and an indicator 24. These
components are housed in, for example, an outer case made of metal (a portion of the indicator 24 is at the surface of
the case).

[0024] The hot water tank 21 is formed of a material such as metal (stainless steel, for example) or a resin. Insulation
material (not illustrated) is disposed on an outer portion of the hot water tank 21. Therefore, the hot water in the hot
water tank 21 can be maintained at a high temperature for a long period of time.

[0025] The hot water tank 21, the water pump 22, and the water-refrigerant heat exchanger 12 of the heat pump unit
10 are connected to one another by piping, forming a water-heating circuit for circulating hot water from the lower portion
of the hot water tank 21, via the water pump 22 and the water-refrigerant heat exchanger 12, back to the top portion of
the hot water tank 21.

[0026] The water pump 22 transfers low temperature water from the bottom portion of the hot water tank 21 to the
water-refrigerant heat exchanger 12.

[0027] The control board 23 includes, for example, a central processing unit (CPU), a read-only memory (ROM), a
random-access memory (RAM), a communication interface, a readable/writable non-volatile semiconductor memory,
all of which are not illustrated, and performs overall control of the water heater 1. Further below, the control board 23 is
described in detail.

[0028] The indicator 24 includes, for example, an LED display and a liquid crystal display and displays, under the
control of the control board 23, information regarding the water heater 1. Specifically, the indicator 24, as described
further below, displays an operation pattern (pattern A or pattern B, for example) set to the water heater 1.

[0029] Also, the tank unit 20 includes a non-illustrated temperature sensor for measuring the water temperature (re-
maining hot water temperature and/or the water-heating temperature) in the hot water tank 21 and/or a non-illustrated
hot water level gauge for measuring the remaining hot water amount in the hot water tank 21.

[0030] The remote controller 30 includes, for example, an operating panel and a display, and is operated by a user.
The remote controller 30 receives a manual operation performed by the user on the operating panel and notifies the
control board 23 regarding the operation details. Also, the display of the remote controller 30 displays, under the control
of the control board 23, various sorts of information regarding the water heater 1. For example, the display displays
information such as the water-heating setting temperature, remaining hot water amount, and the operation status (also
including the operation pattern set to the water heater 1 described further below).

[0031] Next, the control board 23 of the tank unit 20 is described with reference to FIG. 2. FIG. 2 is a block diagram
illustrating an example configuration of the control board 23.

[0032] The control board 23 includes a settings data storage 41, a past data storage 42, a pattern specifier 43, a heat
amount calculator 44, a water-heating heat amount determiner 45, a water heating scheduler 46, a water heating controller
47, and a communicator 48. The functions of the pattern specifier 43, the heat amount calculator 44, and the water-
heating heat amount determiner 45, the water heating scheduler 46, and the water heating controller 47 are achieved
by the CPU’s using the RAM as working memory and appropriately executing, for example, various types of programs
stored in the ROM.

[0033] The settings data storage 41 stores various types of settings data pertaining to the water heater 1. The settings
data storage 41 stores a serial number unique to the water heater 1 and pattern information defining operation patterns.
Various pre-determined patterns (multiple types) constitute the pattern information and the water-heating operation of
the water heater 1 is controlled in accordance with one pattern of the pattern information.

[0034] Specifically, the settings data storage 41 stores two types of pattern information (patterns A and B) as illustrated
in FIG. 3. As illustrated in FIG. 3, the pattern information defines division of the late-night time period ((23:00 to 7:00)
(24-hour time period), as one example) into segments of unit time (30 minutes, as one example) and switching between
normal operation H (high capacity: 100% capacity) and suppressed operation L (low capacity: 50% capacity) each unit
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time. Also, pattern A and pattern B are set such that the timing of normal operation H and the timing of suppressed
operation L are different with respect to each other (such that the phases are inverted with respect to each other). Normal
operation H and suppressed operation L may be described using different expressions. For example, normal operation
H may be referred to as a first operation and suppressed operation L may be referred to as a second operation.
[0035] In other words, pattern A is defined as an operation pattern in which normal operation H is performed from n
o’clock to thirty minutes after n o’clock and suppressed operation L is performed from thirty minutes after n o’clock to (n
+ 1) o’clock. Conversely, pattern B, is defined as an operation pattern in which suppressed operation L is performed
from n o’clock to thirty minutes after n o’clock and normal operation H is performed from thirty minutes after n o’clock to
(n+ 1) o'clock. In FIG. 3, normal operation H is indicated as being at 100% capacity, whereas suppressed operation L
is indicated as being at 50% capacity. This is merely an example and can be modified as appropriate. In particular, the
capacity of suppressed operation L, as is described further below, may be modified from 40% capacity up to 50%
capacity. Also, the unit time is not limited to 30 minutes and may be modified as appropriate to, for example, 60 minutes
or 45 minutes. Furthermore, the pattern information is not limited to these patterns A and B and as is described further
below, the pattern information may contain other patterns.

[0036] Returning back to FIG. 2, the past data storage 42 stores past usage heat amounts in the water heater 1. For
example, the past data storage 42 stores a cumulative usage heat amount (past data) being a two to four-week accu-
mulation of daily heat usage heat amounts.

[0037] The pattern specifier 43 retrieves a serial number and pattern information from the settings data storage 41
and specifies (determines) an operation pattern to be adopted by the water heater 1. For example, the pattern specifier
43 specifies the pattern operation to be pattern A when the serial number is an even number. Conversely, when the
serial number is an odd number, the pattern specifier 43 specifies the operation pattern to be pattern B. This is an
example method for specifying the operation pattern and may be modified as appropriate. For example, as described
further below, the operation pattern to be adopted by the water heater 1 may be determined in accordance with even
and odd numbers of a numerical value other than serial numbers.

[0038] The heat amount calculator 44 retrieves past data (cumulative usage heat amount) from the past data storage
42 and calculates an average value of a usage heat amount in the water heater 1 for a single day. For example, the
heat amount calculator 44 calculates an average usage heat amount Qave by dividing the cumulative usage heat amount
by the cumulative number of days.

[0039] The water-heating heat amount determiner 45 determines a water-heating heat amount for performing water
heating during a late-night time period. For example, the water-heating heat amount determiner 45 subtracts a remaining
hot water heat amount Qt from a target value (target heat amount Qo) of a heat amount to be stored in the hot water
tank 21 to determine the water-heating heat amount Qn (Qn = Qo - Qt). The target heat amount Qo is obtained by
equation 1 indicated below.

Qo =(Qave x heat loss coefficient + start-up heat amount) % nighttime rate
(Equation 1)

[0040] In Equation 1, the heat loss coefficient is a value (1.1, for example) accounting for heat dissipation from the
hot water tank 21 until a user uses the hot water, with respect to a heat amount at which the heat pump unit 10 performed
heating. Also, the start-up heat amount is the tank heat amount condition (3500 kcal, for example) computed from the
remaining hot water amount in the hot water tank 21 in a case where a hot water storage operation starts during a
daytime period. Also, the nighttime rate is a percentage (80%, for example) of power amount used during a late-night
time period with respect to a power amount used over a 24-hour time period. These values are previously stored in the
ROM of the control board 23.

[0041] Also, the remaining hot water heat amount Qt is obtained from, for example, the current remaining hot water
temperature acquired by the temperature sensor and/or remaining hot water amount acquired by the hot water amount
gauge.

[0042] The water heating scheduler 46 determines a water heating start time based on the operation pattern specified
by the pattern specifier 43 and the hot-water heat amount as determined by the water-heating heat amount determiner
45, and establishes a control schedule from the start of water heating to the end of water heating. For example, the
water heating scheduler 46 determines a water heating start time by going in reverse chronology from the end time
(7:00, for example) of the late-night time period by the amount of time necessary to perform the water-heating operation.
[0043] Specifically, as one example where the pattern specifier 43 specifies the pattern operation to be pattern A, the
water heating scheduler 46 alternatingly cumulates, in reverse chronology from time period number 1 (6:30 to 7:00), the
heat amounts during suppressed operation L and the heat amounts during normal operation H as in illustrated FIG. 4.
Then, when the cumulative heat amount exceeds the water-heating heat amount Qn, the water heating scheduler 46
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sets the water heating start time to that particular time. In other words, the water heating scheduler 46 sets the water
heating start time to the time at which the condition of "water-heating heat amount Qn <} (heat amount 1 to heat amount
i)" is satisfied.

[0044] As an example, the heat amount during suppressed operation L and the heat amount during normal operation
H can be obtained in the manner described below.

Heat amount [kCal] during suppressed operation L = 860 [cal/Wh] % 3.0
[kW] x 0.5 [h]

Heat amount [kCal] during normal operation H = 860 [cal/Wh] % 6.0 [kW]
x 0.5 [h]

[0045] The different values, 3.0 [kW] and 6.0 [kW], in the equations are electric power [kW], being in proportion to the
power consumption [kW]:

power consumption [kW] = electric power [kW]/ COP,

where COP represents the coefficient of performance.

[0046] Further, although 3.0 [kW] is used for obtaining the heat amount during suppressed operation L, this is meant
to indicate that suppressed operation L is performed at a capacity of 50%. In water heater 1, the capacity of suppressed
operation L is variable at 5% increments from a capacity of 40% up to a capacity of 50% (the range of change and the
increment size may be adjusted as appropriate). In other words, in a case in which suppressed operation L is performed
at a capacity of 40%, 2.4 [kW] is used, whereas in a case in which suppressed operation L is performed at 45%, 2.7
[kW] is used.

[0047] Therefore, the water heating scheduler 46 initially performs the calculation "heat amount [kCal] during sup-
pressed operation L = 860 [cal/Wh] X 2.4 [kW] X 0.5 [h]" and, if, after having cumulating the heat amounts in reverse
chronology until the start time of the late-night time period also known as time period number 16, the cumulative heat
amount does not exceed the water-heating heat amount Qn, the water heating scheduler 46 increases the capacity
during suppressed operation L by 5% and performs calculation again. One of the following methods is adopted if, the
heat amount T does not exceed the water-heating heat amount Qn even when the heat amounts over the late-night time
period back to the start time thereof are cumulated with the capacity of suppressed operation L increased to 50%.
[0048] Method 1: The duration of the time of the late-night time period is extended either backward or forward in time
or both backward and forward in time to keep water heating operation performing continuously under suppressed op-
eration L at 50% capacity.

[0049] Method 2: The water-heating operation is completed when the amount of hot water reaches the amount that
can be produced during the late-night time period. Additional water heating is subsequently performed during the daytime
in accordance with a midday usage amount to recover the amount of hot water used.

[0050] The user is allowed to freely set (select) which one of these methods is to be adopted and the setting details
are stored, for example, in the settings data storage 41.

[0051] Specifically, in water heater 1a specified to follow pattern A, the water heating scheduler 46 establishes a plan
for performing a water heating operation from time T1 (1:00) to time Te (7:00) as illustrated in FIG. 5. This plan, following
pattern A, starts water-heating operation at time T1 under normal operation H, and then alternately switches between
normal operation H and suppressed operation L each unit time (30 minutes) until time Te.

[0052] Conversely, in the water heater 1b specified to follow pattern B, the water heating scheduler 46 establishes a
plan for performing a water heating operation from time T2 (22:00) to time T3 (7:30) as illustrated in FIG. 5. This example
shows a case where the method 1 described above is used to address a situation in which the water heating is not
completed by the end of the normal water-heating time period (late-night time period). In this example, the duration of
time of the late-night time period is extended backward and forward in time. In other words, in this plan water-heating
operation is performed under suppressed operation L at 50% capacity from time T2 to time Ts (23:00), then, from time
Ts to time Te, water-heating operation is performed in accordance with pattern B, alternately switching between sup-
pressed operation L and normal operation H, and then from time Te to time T3, water-heating operation is performed
under suppressed operation at 50% capacity.

[0053] Returning back to FIG. 2, upon arrival of the water heating start time determined by the water heating scheduler
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46, the water heating controller 47 performs a water-heating operation in accordance with the established plan (plan
following the operation pattern specified by the pattern specifier 43).

[0054] For example, the water heating controller 47, in accordance with the aforementioned plan illustrated in FIG. 5,
transmits to the heat pump unit 10 a capacity control signal every 30 minutes (at n o’clock and at thirty minutes after n
o’clock), and executes capacity control accordingly. A technique of controlling the revolution frequency of the compressor
11 is one specific example of capacity control of the heat pump unit 10.

[0055] The pattern A based plan and the pattern B based plan as described above and illustrated in FIG. 5 define that
the timing of normal operation H and the timing of suppressed operation L are different with respect to each other (such
that the phases are inverted with respect to each other) during the late-night time period. As such, the water heating
controller 47 in each of the water heaters 1 (water heaters 1a, 1b, ...) can reduce the peak when performing the water
heating control, by approximately 25% compared with conventional technology. Therefore, the peak power can be
suppressed from arising in the entirety of a condominium or a region.

[0056] The communicator 48 communicates with the remote controller 30 to receive manual operations from a user
and to transmit information regarding the water heater 1. The communicator 48 as described further below may be
capable of communicating with other devices such as a management device.

[0057] The operations of the water heater 1 (control board 23) according to Embodiment 1 of the present disclosure
are described below with reference to FIGS. 6 and 7. FIG. 6 is a flowchart illustrating an example of water-heating
operation processing that is executed by the control board 23. Also, FIG. 7 is a flowchart illustrating details of start-time
determination processing in FIG. 6. The water-heating operation processing illustrated in FIG. 6 starts at a predetermined
planning time.

[0058] First, the control board 23 acquires a serial number (step S101). That is, the pattern specifier 43 retrieves the
unique serial number from the settings data storage 41.

[0059] The control board 23 determines whether or not the serial number is an odd number (step S102). When the
control board 23 determines that the serial number is an odd number (YES in step S102), the operation pattern is set
to pattern A (step S103). Conversely, when the control board 23 determines that serial number is not an odd number
(is an even number)) (NO in step S102), the control board 23 sets the operation pattern to pattern B (step S104).
[0060] The control board 23 studies the past data (step S105). That is, the heat amount calculator 44 retrieves the
past data (cumulative usage heat amount) from the past data storage 42 and calculates an average single-day usage
heat amount value. For example, the heat amount calculator 44 calculates the average usage heat amount Qave by
dividing the cumulative usage heat amount by the cumulative number of days.

[0061] The control board 23 determines the necessary storage amount of hot water (step S106). That is, the water-
heating heat amount determiner 45 determines the water-heating heat amount for heating water during a late-night time
period. For example, the water-heating heat amount determiner 45 subtracts a remaining hot water heat amount Qt from
a target value (target heat amount Qo) of a heat amount to be stored in the hot water tank 21 to determine the water-
heating heat amount Qn (Qn = Qo - Qt).

[0062] The control board 23 performs start-time determination processing (step S107). This start-time determination
processing is executed as illustrated in FIG. 7.

[0063] In FIG. 7, the water heating scheduler 46 (control board 23) sets the capacity suppression value P to an initial
value of 40% (step S201). This capacity suppression value P indicates the capacity during suppressed operation L.
[0064] The water heating scheduler 46 sets the time period number N to an initial value of 1 and sets the heat amount
T to an initial value of 0 (step S202). The time period number N indicates the aforementioned time period number
illustrated in FIG. 4 and is used for going back in order from the end time of the late-night time period. Also, the heat
amount T indicates an accumulation of heat amounts that are cumulated in reverse chronology.

[0065] The water heating scheduler 46 calculates the heat amount NT of a time period number N in the set operation
pattern (step S203). In other words, if the operation for a time period number N is suppressed operation L, the water
heating scheduler 46 calculates the heat amount during suppressed operation L. Conversely, if the operation for a time
period number N is normal operation H, the water heating scheduler 46 calculates a heat amount during normal operation
H.

[0066] The water heating scheduler 46 increments the heat amount T by a heat amount NT in the time period number
N (step S204).

[0067] The water heating scheduler 46 determines whether or not the heat amount T exceeds the water-heating heat
amount Qn (step S205). The water heating scheduler 46, as described above, obtains the water-heating heat amount
Qn by subtracting the remaining heat amount Qt from the target heat amount Qo.

[0068] When determining that the heat amount T exceeds the water-heating heat amount Qn (Yes in step S205), the
water heating scheduler 46 determines the start time to be the starting point of the time period number N (a leading time
of time period number N) (step S206). The water heating scheduler 46 then ends the start time determination processing
in FIG. 7.

[0069] Conversely, when determining that the heat amount T does not exceed the water-heating heat amount Qn (No
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in step S205), the water heating scheduler 46 increments the time period number N by 1 (step S207).

[0070] The water heating scheduler 46 determines whether or not the value of the time period number N exceeds 16
(step S208). That is, the water heating scheduler 46 determines whether or not the increment takes the time period of
interest backward in time earlier than the start time (23:00) of the late-night time period.

[0071] When determining the value of the time period number N does not exceed the 16 (No in step S208), the water
heating scheduler 46 returns processing to the aforementioned step S203.

[0072] Conversely, when determining that the value of the time period number N does exceed 16 (Yes in step S208),
the water heating scheduler 46 determines whether or not the capacity suppression value P is 50% (step S209). That
is, the water heating scheduler 46 determines whether an increase has been made to 50% being the upper limit during
suppressed operation L.

[0073] When determining that the capacity suppression value P is not 50% (No in step S209), the water heating
scheduler 46 increments the capacity suppression value P by 5% (step S210). Then, processing is returned to afore-
mentioned step S202.

[0074] Conversely, when determining that the capacity suppression value P is 50% (Yes in step S209), the water
heating scheduler 46 determines whether or not time can be extended (step S211). In other words, the water heating
scheduler 46 determines whether the settings data storage 41 stores the setting details that adopt the aforementioned
method 1 in the case in which the heat amount T does not exceed the water-heating heat amount Qn even if the heat
amounts over the late-night time period back to the start time thereof are cumulated with the capacity of suppressed
operation L increased to 50%.

[0075] When determining that a time extension is possible (Yes in steps S211), the water heating scheduler 46 cal-
culates the necessary time based on the insufficient heat amount, and determines the start time (step S212). The water
heating scheduler 46 then ends the start-time determination processing of FIG. 7.

[0076] Conversely, when determining thattime extensionis not possible (No in step S211), the water heating scheduler
46 determines the specific start time (step S213). For example, the water heating scheduler 46 determines the starting
point (23:00, for example) of the late-night time period to be the start time. The water heating scheduler 46 then ends
the start time determination processing of FIG. 7.

[0077] Returning back to FIG. 6, the control board 23 remains in standby until the arrival of the determined start time
(step S108). Specifically, the control board 23 compares the determined start time against the current time and withholds
from executing subsequent processing when a determination is made that the arrival of the start time has yet to arrive
(No in step S108).

[0078] Upon arrival of the start time (Yes in step S108), the control board 23 performs the water-heating operation
(step S109). That is, the water heating controller 47 performs the water-heating operation in accordance with the plan
(plan following the operation patterns specified by the pattern specifier 43) established by the water heating scheduler 46.
[0079] The control board 23 determines whether or not water heating is completed (step S110). In other words, the
control board 23 determines whether or not water heating completion is detected. If the control board 23 determines
that the water heating is not yet completed (No in step S110), then the control board 23 returns processing to the
aforementioned step S109.

[0080] Conversely, when the control board 23 determines that the water heating is completed (Yes in step S110), then
the control board 23 stops the operation (step Sill). The control board 23 then ends the water-heating operation processing.
[0081] This kind of water-heating operation processing in the water heaters 1 (water heaters 1a, 1b, ...) is executed
on a per-apparatus basis. In other words, each of the water heaters 1 performs a water-heating operation while auton-
omously switching, in an alternating manner, between normal operation H and suppressed operation L each unit time.
In the operation, each of the water heaters 1 determines the operation pattern to be pattern A or pattern B in accordance
with its own serial number (even or odd number), and performs the water heating operation accordingly. Therefore, even
when there are numerous water heaters 1 because, for example, the water heaters 1 become prevalent in a region or
condominium with collective high-voltage power reception service, operation patterns are assigned in a substantially
equal manner among the numerous water heaters 1 and executed accordingly, and therefore overall the peak power
can be suppressed from arising.

[0082] Asaresult, peak powercan be appropriately suppressed from arising, with a simplified and convenient structure.
[0083] Also, if retail electricity providers or aggregators are notified that such kind of operations for suppressing peak
power from arising are adopted, other beneficial services may be provided such as an extended late-night time period
(late-night time period billing rates apply even when extended). In such a case, this could provide impetus for making
adoption of the water heater 1 even more widespread.

Modified Example of Embodiment 1

[0084] Aforementioned Embodiment 1 describes the case in which an operation pattern is determined to be pattern
A or pattern B in accordance with specific serial numbers (even and odd numbers), but the operation pattern may be
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determined in accordance with another value. For example, the settings data storage 41 may store in advance values
set by an installation technician via the remote controller 30 so that the operation pattern is determined to be pattern A
or pattern B in accordance with the values. In other words, the installation technician sets each water heater 1 with a
value in accordance with an installation plan such that even and odd numbers are assigned in a substantially equal
manner among the water heaters 1. Specifically, in a case in which the water heater 1 is installed in each living unit in
a condominium, the installation technician may set each water heater 1 with a value such as a room number, a floor
number, a condominium building number and the like such that even and odd numbers are assigned in a substantially
equal manner among the water heaters 1.

[0085] As another alternative, the water heater 1 may be equipped with a dedicated switch and the operating pattern
may be determined to be pattern A or pattern B depending on whether the dedicated switch is turned ON or OFF (ON
setting corresponds to even numbers and OFF setting corresponds to odd numbers, for example). In this case as well,
the installation technician performs settings based on an installation plan such that the ON settings and the OFF settings
of the dedicated switches are assigned in a substantially equal manner among the water heaters 1.

[0086] Although aforementioned Embodiment 1 describes the case in which one of two patterns is determined as the
operation pattern, an operation pattern may be determined from among other patterns in addition to pattern A and pattern
B.

[0087] For example, in a case in which a water-heating operation only requires approximately two to three hours for
completion because the amount of hot water to be heated in the water heater 1 is small and the operation is performed
under normal operation H, an operation pattern may be determined to be a first-half pattern performed only during the
first half of the late-night time period or a second-half pattern performed only during the second half of the late-night
time period. The first-half pattern and the second-half pattern may also be determined in accordance with the specific
serial numbers (even and odd numbers), set values (even and odd numbers), or a dedicated switch (ON and OFF).
However, since the second-half pattern is more advantageous than the first-half pattern, fixing of the patterns is not
preferred. Therefore, as described further below, a determination is made such that the first-half pattern operation and
the second-half pattern operation are rotated as appropriate.

[0088] Specifically, in the water heater 1a specified to follow the second-half pattern, the water heating scheduler 46
establishes a plan to perform a water-heating operation from time Th (3:00) to time Te (7:00), as illustrated in FIG. 8. In
this plan, water-heating operation starts under suppressed operation L from time Th and this operation continues as is
until time T11, and then from time T11 to time Te the water-heating operation is performed under normal operation H.
[0089] Contrary to this, in the water heater 1b specified to follow the first-half pattern, the water heating scheduler 46
establishes a plan to perform a water-heating operation from time Ts (23:00) to time Th as illustrated in FIG. 8. In this
plan, water-heating operation starts under normal operation H from time Ts and this operation continues as is until T12,
and then from time T12 to time Th water-heating operation is performed under suppressed operation L.

[0090] In acasein which a water-heating operation, although under normal operation H, takes over 3.5 hours because
the amount of water to be heated is large, which of pattern A and pattern B is followed is determined in accordance with
the specific serial numbers (even and odd numbers), set values (even and odd numbers), or a dedicated switch (ON
and OFF).

[0091] In other words, in the water heater 1c specified to follow pattern A, the water heating scheduler 46 establishes
a plan to perform a water-heating operation from time T13 (1:00) to time Te as illustrated in FIG. 8. This plan, following
pattern A, starts water-heating operation from time T13 under normal operation H alternately switching between normal
operation H and suppressed operation L each unit time (30 minutes) until time Te.

[0092] Also, in the water heater 1d specified to follow pattern B, the water heating scheduler 46 establishes a plan to
perform a water-heating operation from time Ts to time Te as illustrated in FIG. 8. In this plan, water-heating operation
is performed in accordance with pattern B alternately switching between suppressed operation L and normal operation
H until time Te.

[0093] Such kind of a plan based on the second-half pattern and the first-half pattern stipulates that the operation
times do not overlap with each other during the late-night time period. Also, as described above, the plan following
pattern A and pattern B is set such that the timing of normal operation H and the timing of suppressed operation L are
different from each other during the late-night time period. Therefore, the water heating controller 47 in each of the water
heaters 1 (water heaters 1a, 1b, 1c, 1d, ...) can reduce the peak when performing water heating control. Therefore, the
peak power can be suppressed from arising in the entirety of a condominium or a region.

[0094] Below, the operations for the water-heating operation including that of the second-half pattern and the first-half
pattern are described with reference to FIG. 9. FIG. 9 is a flowchart demonstrating an example of pattern-specific
operation processing.

[0095] First, the control board 23 calculates the operation time under normal circumstances (step S301). That is, the
operation time of a water-heating operation performed under normal operation H is calculated.

[0096] The control board 23 determines whether or not the calculated operation time is within 3.5 hours (step S302).
If the control board 23 determines that the operation time is not within 3.5 hours (exceeds 3.5 hours) (No in step S302),
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the operation transitions to non-illustrated patterns A and B.

[0097] Conversely, when the control board 23 determines that the operation time is within 3.5 hours (Yes in step S302),
the control board 23 then determines whether or not the first-half pattern operation or the second-half pattern operation
is to be performed for the first time (step S303).

[0098] When determining that the first-half pattern operation or the second-half pattern operation is to be performed
for the first time (Yes in step S303), the control board 23 acquires the serial number (step S304). As previously described,
a set value or a value of a dedicated switch may be acquired instead of the serial number.

[0099] The control board 23 determines whether the serial number is an odd number (step S305). When determining
that the serial number is an odd number (Yes in step S305), the control board 23 performs operation using the first-half
pattern (step S306).

[0100] Conversely, when determining that the serial number is not an odd number (being an even number) (No in step
S305), the control board 23 performs operation using the second-half pattern (step S307).

[0101] In the previously-described step S303, when determining that the first-half pattern operation or the second-half
pattern operation is to be performed for the first time (No in step S303), the control board 23 determines whether or not
the most-recently executed pattern is the second-half pattern (step S308).

[0102] When determining that the second-half pattern is the most-recently executed pattern (Yes in step S308), the
control board 23 performs the operation using the first-half pattern (step S309).

[0103] Conversely, when determining that the second-half pattern is not the most-recently executed pattern (the first-
half pattern is the most-recently executed pattern) (No in step S308), the control board 23 performs the operation using
the second-half pattern (step S310).

[0104] Inthis manner, the pattern-specific operation processing causes the first-half pattern operation and the second-
half pattern operation to rotate as appropriate. In this pattern-specific operation processing, an example is given in which
one operate pattern of the first-half pattern or the second-half pattern is operated that is opposite to the other operation
pattern executed last time, and the first-half pattern operation and the second-half pattern operation are rotated as
appropriate. Another technique however may be used for appropriately rotating the first-half pattern operation and the
second-half pattern operation. For example, the first-half pattern operation and the second-half pattern operation may
be appropriately rotated by determining the first-half pattern or the second-half pattern in accordance with even and odd
numbers for that particular date (date of operation), for example.

Embodiment 2

[0105] In aforementioned Embodiment 1, the operation of the water heater 1 as a stand-alone apparatus is described
but the settings data of a plurality of water heaters 1 may be made to be settable (changeable). Below, Embodiment 2
of the present disclosure is described. In Embodiment 2, a configuration is such that settings can be appropriately
performed on the water heaters 1 (water heaters 1a, 1b, 1c, 1d, ...) by taking into account the overall operation state of
the water heaters 1. Each of the set water heaters 1 operates autonomously in accordance with the operation pattern
in the manner described further above.

[0106] FIG. 10 is a block diagram illustrating an example of a schematic configuration of a water heating system 50
according to Embodiment 2 of the present disclosure.

[0107] As illustrated in FIG. 10, a water heating system 50 includes an overall management device 51, a common-
area management device 52, management devices 53 (management devices 53a, 53b, 53c, ...), and the water heaters
1 (water heaters 1a, 1b, 1c, 1c, 1d, ...).

[0108] The overall management device 51 is a Mansion (Condominium) Energy Management System (MEMS) that
performs overall control of the water heating system 50. The overall management system 51 collects information from
the common-area management device 52 and each of the management devices 53, and determines an operation pattern
(either pattern A or B, for example) of the water heaters 1 on a per-water heater basis such that the overall peak can
be reduced. The overall management device 51 notifies each of the water heaters 1 of the determined operation pattern,
via the management device 53.

[0109] The common-area management device 52 transmits to the overall management device 51 power information
of devices to be used in common areas. The devices to be used in the common areas are not limited to devices that
consume electricity and may therefore include devices that generate electricity such as photovoltaic power generator,
and devices that discharge stored electricity such as a storage battery. In other words, the common-area management
device 52 transmits to the overall management device 51 information regarding electricity consumed, information re-
garding generated (included forecasts) electricity, and information regarding electricity that is discharged, in the common
areas of the condominium.

[0110] The managementdevice 53 is a Home Energy Management System (HEMS) controller that is installed in each
living unit in the condominium. The management device 53 transmits to the overall management device 51 configuration
information regarding the water heater 1 (water heater of in the same room) under charge. The configuration information
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is not limited to the number of water heaters 1 but also includes information regarding standards information and past
data of the water heaters 1. The management device 53 receives an operation pattern determined by the overall man-
agement device 51 and transmits the operation pattern to the water heater 1 under charge.

[0111] Upon receiving the operation pattern, the water heater 1 executes a water-heating operation in accordance
with the operation pattern.

[0112] Specifically, in the water heater 1a notified of pattern A, the water heating controller 47 performs a water-heating
operation from time T21 (1:00) to time Te (7:00), as illustrated in FIG. 11. In this case, the water-heating operation, in
accordance with pattern A, starts from time T21 under normal operation H, and then alternately switches between normal
operation H and suppressed operation L each unit time (30 minutes) until time Te.

[0113] In contrast to this, in the water heater 1b notified of pattern B, the water heating controller 47 performs a water-
heating operation from time Ts (23:00) to time Te, as illustrated in FIG. 11. In this case, since the overall management
device 51 knows that the water heater 1a does not operate until T21, the water heating controller 47 performs the water-
heating operation is performed under normal operation H during this unused time until time T22 (0:00), and then time
T22, from time Ts to time Te, a water-heating operation is performed in accordance with pattern B, switching in an
alternating manner, between normal operation H and suppressed operation L until time Te. In this case, normally, even
when the water-heating operation does not finish within the late-night time period, unused time during which other water
heaters 1 are not operating can be utilized for performing water-heating operation under normal operation, H thereby
enabling water-heating operations to be finished within the late-night time period.

[0114] Such kind of a plan in accordance with pattern A and pattern B stipulates that the timing of normal operation
H and suppressed the timing of suppressed operation L are different with respect to each other during the late-night
time period. This plan further stipulates that unused time during which other water heaters 1 are not operated can be
utilized so that a water-heating operation can be performed under normal operation H. Therefore, the water heating
controller 47 in each of the water heaters 1 (water heaters 1a, 1b, 1c, 1d, ...) can reduce the peak when performing
water heating control. Therefore, the peak power can be suppressed from arising in the entirety of a condominium or a
region.

Modified Example of Embodiment 2

[0115] In aforementioned Embodiment 2, although an example is given in which the overall management device 51
transmits an operation pattern on a per-water heater basis to each of the water heaters 1, each of the water heaters 1
may be notified of a value such that even and odd numbers are assigned in a substantially equal manner, and the
operation pattern of each of the water heaters 1 may be determined in accordance with the value (even number or odd
number) as described in Embodiment 1.

[0116] Also, the programs executed by the control board 23 in the aforementioned embodiments may be stored in a
computer-readable recording medium such as a compact disc read-only memory (CD-ROM), a digital versatile disc
(DVD), a magneto-optical disk (MO), a universal serial bus (USB) memory, and a memory card, and distributed. By
installation of this program in a dedicated or general-purpose computer, the computer can function as a control device
2 in the aforementioned embodiments.

[0117] The above-described program may be stored on a disk device of a server device on a communication network,
such as the Internet, to enable the program to be downloaded to the computer, for example by superimposing the
program onto a carrier wave. Moreover, the above-described processing can be achieved even by execution while the
program is transferred through the communication network. Furthermore, the above-described processing can be
achieved by executing all or part of the program on the server device, and executing the program while sending and
receiving by the computer the information relating to such processing through the communication network.

[0118] Moreover, if the above-described functions are executed by sharing the functions between an operating system
(OS) and application programs, or are executed by both the OS and the application programs in cooperation with each
other, the non-OS portion alone may be stored in the above-described recording medium and distributed, or alternatively,
may be, for example, downloaded to the computer.

[0119] The foregoing describes some example embodiments for explanatory purposes. Although the foregoing dis-
cussion has presented specific embodiments, persons skilled in the art will recognize that changes may be made in
form and detail without departing from the scope of the invention as defined by the claims. Accordingly, the specification
and drawings are to be regarded in an illustrative rather than a restrictive sense. This detailed description, therefore, is
not to be taken in a limiting sense, and the scope of the invention is defined only by the included claims, along with the
full range of equivalents to which such claims are entitled.

Industrial Applicability

[0120] The present disclosure can be used with advantage for a water heater and a water heating system.
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Reference Signs List

[0121]

1

Water heater

10  Heat pump unit

11 Compressor

12 Water-refrigerant heat exchanger
13  Expansion valve

14 Air heat exchanger

15  Blower device

20  Tank unit

21 Hot water tank

22  Water pump

23  Control board

24 Indicator

30 Remote controller

41  Settings data storage

42  Past data storage

43  Pattern specifier

44  Heat amount calculator

45  Water-heating heat amount determiner
46  Water heating scheduler

47  Water heating controller

48  Communicator

50 Water heating system

51  Overall management device

52 Common-area management device
53 Management device

Claims

1. A hot-water storage type water heater (1) comprising:

settings data storage means (4 1) configured to store a serial number unique to the water heater (1) and pattern
information defining a plurality of operation patterns;

pattern determination means (43) configured to retrieve the serial number and pattern information from the
settings data storage means (41) and to determine an operation pattern of the plurality of operation patterns to
be adopted by the water heater (1) based on whether the serial number is an even number or an odd number,
the operation pattern corresponding to the serial number, the plurality of operation patterns including two op-
eration patterns each having a timing of a first operation and a timing of a second operation, the two operation
patterns having operation timings different from each other;

heat amount determination means (45) configured to determine a heat amount necessary for water heating;
plan establishing means (46) configured to establish a water heating plan based on the operation pattern
determined by the pattern determination means (43) and the water-heating heat amount determined by the heat
amount determination means (45), and

control means (47) configured to perform a water-heating operation alternately switching between the first
operation and the second operation based on the water heating plan established by the plan establishing means
(46), the first operation operating at a high capacity, the second operation operating at a capacity lower than
that of the first operation.

The water heater (1) according to claim 1, characterized in that the control means (47) is configured to alternately
switch between the first operation and the second operation each unit time to heat water.

The water heater (1) according to claim 1, characterized in that when a water heating plan in a predetermined

late-night time period is established, the plan establishing means (46) is configured to change a capacity value in
the second operation such that the water heating plan is completed within the late-night time period.
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The water heater (1) according to claim 1, characterized in that when the water-heating heat amount determined
by the heat amount determination means (45) is only obtainable within a predetermined time by the first operation
plan, the plan establishing means (46) is configured to establish a water heating plan in which water heating is
performed in a first-half or a second-half of a predetermined late-night time period.

A water heating system (50) comprising:

hot-water storage type water heaters (1a, 1b, 1c, 1d) as defined in claim 1; and

an overall management device (51) configured to manage the water heaters (1a, 1b, 1c, 1d),

wherein

the overall management device (51) is configured to collect information regarding each of the water heaters
(1a, 1b, 1c, 1d) and to notify each of the water heaters (1a, 1b, 1¢, 1d) regarding information for allocating a
plurality of operation patterns equally among the water heaters (1a, 1b, 1c, 1d), and each of the water heaters
is configured to alternately switch between a first operation and a second operation to heat water in accordance
with an operation pattern of a plurality of operation patterns, the operation pattern being determined in accordance
with the information sent as a notification by the overall management device, the first operation operating at a
high capacity, the second operation operating at a capacity lower than that of the first operation.

Patentanspriiche

Warmwasserbereiter (1) vom Warmwasserspeichertyp, umfassend:

Mittel (41) zum Speichern von Einstellungsdaten, die konfiguriert sind, eine Seriennummer, die fiir den Warm-
wasserbereiter (1) eindeutig ist, und Musterinformationen, die mehrere Betriebsmuster definieren, zu speichern;
Mittel (43) zum Ermitteln von Mustern, die konfiguriert sind, die Seriennummer und Musterinformationen von
den Mitteln (41) zum Speichern von Einstellungsdaten abzurufen und basierend darauf, ob die Seriennummer
eine gerade Zahl oder eine ungerade Zahl ist, ein Betriebsmuster aus den mehreren Betriebsmustern zu er-
mitteln, das vom Warmwasserbereiter (1) tbernommen werden soll, wobei das Betriebsmuster der Seriennum-
mer entspricht, wobei die mehreren Betriebsmuster zwei Betriebsmuster umfassen, die jeweils eine Zeitvorgabe
fur einen ersten Betrieb und eine Zeitvorgabe flr einen zweiten Betrieb haben, wobei die zwei Betriebsmuster
Betriebszeitvorgaben haben, die sich voneinander unterscheiden;

Mittel (45) zum Ermitteln einer Warmemenge, die konfiguriert sind, eine Warmemenge zu ermitteln, die zum
Heizen von Wasser erforderlich ist;

Mittel (46) zum Aufstellen eines Plans, die konfiguriert sind, auf der Basis des Betriebsmusters, das durch die
Mittel (43) zum Ermitteln von Mustern ermittelt wurde, und der Warmemenge zum Heizen von Wasser, die
durch die Mittel (45) zum Ermitteln der Warmemenge ermittelt wurde, einen Plan zum Heizen von Wasser
aufzustellen, und

Steuermittel (47), die konfiguriert sind, auf der Basis des Plans zum Heizen von Wasser, der durch die Mittel
(46) zum Erstellen eines Plans erstellt wurde, einen Betrieb zum Heizen von Wasser durchzufiihren, der ab-
wechselnd zwischen dem ersten Betrieb und dem zweiten Betrieb umschaltet, wobei der erste Betrieb mit einer
hohen Kapazitat arbeitet, wobei der zweite Betrieb mit einer Kapazitat arbeitet, die niedriger als die des ersten
Betriebs ist.

Warmwasserbereiter (1) nach Anspruch 1, dadurch gekennzeichnet, dass die Steuermittel (47) konfiguriert sind,
bei jeder Zeiteinheit abwechselnd zwischen dem ersten Betrieb und dem zweiten Betrieb zum Heizen von Wasser
umzuschalten.

Warmwasserbereiter (1) nach Anspruch 1, dadurch gekennzeichnet, dass dann, wenn ein Plan zum Heizen von
Wasser in einer vorbestimmten nachtlichen Zeitspanne erstellt wird, die Mittel (46) zum Erstellen des Plans konfi-
guriert sind, einen Kapazitatswert in dem zweiten Betrieb zu dndern, so dass der Plan zum Heizen von Wasser
innerhalb der nachtlichen Zeitspanne beendet wird.

Warmwasserbereiter (1) nach Anspruch 1, dadurch gekennzeichnet, dass dann, wenn die Warmemenge zum
Heizen von Wasser, die durch die Mittel (45) zum Ermitteln der Warmemenge ermittelt worden ist, nur innerhalb
einer vorbestimmten Zeitspanne durch den ersten Betriebsplan erreichbar ist, die Mittel (46) zum Erstellen eines
Plans konfiguriert sind, einen Plan zum Heizen von Wasser zu erstellen, bei dem das Heizen von Wasser in einer
ersten Halfte oder einer zweiten Halfte einer vorbestimmten nachtlichen Zeitspanne durchgefiihrt wird.
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Warmwasserbereitungssystem (50), umfassend:

Warmwasserbereiter (1a, 1b, 1c, 1d) vom Warmwasserspeichertyp nach Anspruch 1; und

eine Gesamtverwaltungsvorrichtung (51), die konfiguriert ist, die Warmwasserbereiter (1a, 1b, 1c, 1d) zu ver-
walten, wobei die Gesamtverwaltungsvorrichtung (51) konfiguriert ist, Informationen beziglich jedes der Warm-
wasserbereiter (1a, 1b, 1c, 1d) zu sammeln und jeden der Warmwasserbereiter (1a, 1b, 1c, 1d) bezuglich
Informationen zu benachrichtigen, um mehrerer Betriebsmuster gleichermalen auf die Warmwasserbereiter
(1a, 1b, 1c, 1d) zuzuweisen, und

wobei jeder der Warmwasserbereiter konfiguriert ist, abwechselnd zwischen einem ersten Betrieb und einem
zweiten Betrieb zum Heizen von Wasser gemafR einem Betriebsmuster von mehreren Betriebsmustern umzu-
schalten, wobei das Betriebsmuster gemaf den Informationen ermittelt wird, die als eine Nachricht durch die
Gesamtverwaltungsvorrichtung gesendet wurden, wobei der erste Betrieb mit einer hohen Kapazitat arbeitet,
wobei der zweite Betrieb mit einer Kapazitat arbeitet, die niedriger als die des ersten Betriebs ist.

Revendications

1.

Chauffe-eau (1) de type a accumulation d’eau chaude comprenant :

un moyen de stockage de données de réglage (41) configuré pour stocker un numéro de série unique au
chauffe-eau (1) et des informations de configuration définissant une pluralit¢ de configurations de
fonctionnement ;

un moyen de détermination de configuration (43) configuré pour récupérer le numéro de série etdes informations
de configuration a partir du moyen de stockage de données de réglage (41) et pour déterminer une configuration
de fonctionnement de la pluralité de configurations de fonctionnement a adopter par le chauffe-eau (1) selon
que le numéro de série est un nombre pair ou un nombre impair, la configuration de fonctionnement corres-
pondant au numéro de série, la pluralité de configurations de fonctionnement comportant deux configurations
de fonctionnement ayant chacune une synchronisation d’un premier fonctionnement et une synchronisation
d’'un deuxieme fonctionnement, les deux configurations de fonctionnement ayant des synchronisations de fonc-
tionnement différentes 'une de I'autre ;

un moyen de détermination de quantité de chaleur (45) configuré pour déterminer une quantité de chaleur
nécessaire pour le chauffage d’eau ;

un moyen d’établissement de plan (46) configuré pour établir un plan de chauffage d’eau sur la base de la
configuration de fonctionnement déterminée parle moyen de détermination de configuration (43) et de la quantité
de chaleur de chauffage d’eau déterminée par le moyen de détermination de quantité de chaleur (45), et

un moyen de commande (47) configuré pour réaliser un fonctionnement de chauffage d’eau commutant alter-
nativement entre le premier fonctionnement et le deuxieme fonctionnement sur la base du plan de chauffage
d’eau établi par le moyen d’établissement de plan (46), le premier fonctionnement fonctionnant a une capacité
élevée, le deuxieme fonctionnement fonctionnant a une capacité inférieure a celle du premier fonctionnement.

Chauffe-eau (1) selon la revendication 1, caractérisé en ce que le moyen de commande (47) est configuré pour
commuter alternativement entre le premier fonctionnement et le deuxiéme fonctionnement a chaque unité de temps
pour chauffer de I'eau.

Chauffe-eau (1) selon la revendication 1, caractérisé en ce que, lorsqu’un plan de chauffage d’eau dans une
période de temps prédéterminée de fin de nuit est établi, le moyen d’établissement de plan (46) est configuré pour
changer une valeur de capacité du deuxieme fonctionnement de sorte que le plan de chauffage d’eau soit achevé
dans la période de temps de fin de nuit.

Chauffe-eau (1) selon la revendication 1, caractérisé en ce que, lorsque la quantité de chaleur de chauffage d’eau
déterminée par le moyen de détermination de quantité de chaleur (45) ne peut étre obtenue que dans un délai
prédéterminé par le premier plan de fonctionnement, le moyen d’établissement de plan (46) est configuré pour
établir un plan de chauffage d’eau dans lequel le chauffage d’eau est réalisé dans une premiére moitié ou une
deuxiéme moitié d’'une période de temps prédéterminée de fin de nuit.

Systeme de chauffage d’eau (50) comprenant :

des chauffe-eaux(1a, 1b, 1c, 1d) de type a accumulation d’eau chaude tels que définis dans larevendication 1 ; et
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un dispositif de gestion globale (51) configuré pour gérer les chauffe-eaux (1a, 1b, 1c, 1d),

dans lequel

le dispositif de gestion globale (51) est configuré pour collecter des informations concernant chacun des chauffe-
eaux (1a, 1b, 1c, 1d) et pour notifier a chacun des chauffe-eaux (1a, 1b, 1c, 1d) des informations pour attribuer
une pluralité de configurations de fonctionnement de maniére égale entre les chauffe-eaux (1a, 1b, 1c, 1d), et
chacun des chauffe-eaux est configuré pour commuter alternativement entre un premier fonctionnement et un
deuxiéme fonctionnement pour chauffer de I'eau conformément a une configuration de fonctionnement d’une
pluralité de configurations de fonctionnement, la configuration de fonctionnement étant déterminée conforme-
ment aux informations envoyées sous forme de notification par le dispositif de gestion globale, le premier
fonctionnement fonctionnant a une capacité élevée, le deuxiéme fonctionnement fonctionnant a une capacité
inférieure a celle du premier fonctionnement.

15



EP 3 382 297 B1

FIG. 1
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FIG. 4

TI%E;EE?D TIME PERIOD KW HEAT AMOUNT
16 23:.00~23:30 6 HEAT AMOUNT 16
15 23:30~0:00 3 HEAT AMOUNT 15
14 0:00~0:30 6 HEAT AMOUNT 14
13 0:30~1:00 3 HEAT AMOUNT 13
12 1:00~1:30 6 HEAT AMOUNT 12
11 1:30~2:00 3 HEAT AMOUNT 11
10 2:00~2:30 6 HEAT AMOUNT 10
9 2:30~3:00 3 HEAT AMOUNT 9
8 3:00~3:30 6 HEAT AMOUNT 8
1 3:30~4:00 3 HEAT AMOUNT 7
6 4:00~4:30 6 HEAT AMOUNT 6
5 4:30~5:00 3 HEAT AMOUNT 5
4 5:00~5:30 6 HEAT AMOUNT 4
3 2:30~6:00 3 HEAT AMOUNT 3
2 6:00~6:30 6 HEAT AMOUNT 2
1 6:30~7:00 3 HEAT AMOUNT 1
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FIG. 6
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FIG. 7
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FIG. 9
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